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Webinar Topics

ABasic Info (release info and materials, status, changes)
AEPA Recommendations
AData Sources
AMeteorological Sites
ASpecial Topics
o Defining Roughness Sectors

o Assigning Airport/Notairport Flags to Sectors
o % Impervious and % Tree Canopy Implementation

AFuture Work



wEPA Release Information

AAERSURFACE, v.20060
AAvailable on SCRAM beginning Tuesday, April 7, 2020

o https://www.epa.gov/scram/airquality-dispersiommodelingrelated-modelt
supportprograms#aersurface

o Transmittal memo

o Source code

o Executables (3Zand 64bit, compiled withgfortran)
o! &SNXa& DdzA RS

o Spreadsheet to simulate application of impervious and tree canopy data


https://www.epa.gov/scram/air-quality-dispersion-modeling-related-model-support-programs#aersurface

Status for Regulatory Use

A AERSURFACE v.20060 replaces v.13016 and v.19039 DRFT
A AERSURFACHG8 part of theregulatory AERMOD system (AERMAP, AERMET, AERMOD)

A Section 8.4.2 of Appendix W to 40 CFR Part 51 recommends that users apply the latest vers
of AERSURFACE at the site of the meteorological tower to determine representative surface
characteristics for input to AERMET, where applicable

AWhen data required by AERSURFACE are not available, EPA recommends that the techniqu
used by AERSURFACE are applied

A With the transition to more recent land cover products and a new version of AERSURFACE, |
recognizes there might be applications where changes in land cover categories and ambiguit
0KSANI RSTAYAGUAZ2ZYEA | FTFSOG ' 9w{! wC!/9Qa I 0A
characteristic values to an individual sector. When these situations arise, consult with
reviewing agency and EPA Region.



wEPA Changes from AERSURFACE v.130

A Path/keyword control file (similar to AERMOD)
ACommandine arguments for standard input/output files

AKeywords to process NLCD 1992, 2001, 2006, 2011, @&bd (Fenly)

o USGS no longer providing/supporting NLCD 1992
o EPA has archived 1992 NLGPBoTIFFles for use with v.20060 (for historical purposes)
o V.20060 will not process statt S@St AGo0AYlI NBEE wmMdbddpH b[/ 5 FAf SA

ASupplement land cover with percent impervious and tree canopy, where available
A Characterize individual wind sectors as airport/rairport
AOutput appropriate AERMET keywords for PRIMARY or SECONDARY site

AResearch grade method (ZOEFF) for determining surface roughness length 5



Recommended Options

When used for a regulatory application, the EPA recommends the
following:

AThe default method for determining surface roughness length, ZORAD, based on
area within a 1 km radius of the meteorological tower.

A Supplement land cover with percent impervious and percent tree canopy data
when both are availablddo not recommend using one without the other)

ALand cover should only be supplemented with impervious and tree canopy data
that are concurrent with the year and version of land cover data



wEPA NLCD Data Sources for AERSURFA

AMulti -Resolution Land Characteristics (MRLC) Consortium

o0 The MRLC website should be the primary source for most recent NLCD products
documentation (ttps://www.mrlc.goVv/)

0 GeoTlFFsompatible with AERSURFACE available via MRLC Viewer
https://www.mrlc.gov/viewer/

o Instructions posted on SCRAM at
https://www3.epa.gov/ttn/scram/models/aermod/aersurface/NLCD Sources for
AERSURFACE v20060.pdf



https://www.mrlc.gov/
https://www.mrlc.gov/viewer/
https://www3.epa.gov/ttn/scram/models/aermod/aersurface/NLCD_Sources_for_AERSURFACE_v20060.pdf

<EPA

MRLC Inventory

Year Data Conterminous US | Alaska* Hawaii Puerto Rico
2001 Land Cover V V V V
Impervious V V V V
Canopy
2006 Land Cover V
Impervious V
Canopy
2011 Land Cover V V
Impervious V V
Canopy V V V V
2016 Land Cover V \V/
Impervious V V
Canopy V V V V

* Percent impervious and percent tree canopy data are available for only portions of Alaska and data types available da

overlap for all areas where available.

not



NLCD Data Sources for AERSURFA

AEPA FTP Server

0 A secondary source for obtaining NLCD data files that are compatible with
AERSURFACE is the EPA FTP seftef/aewftp.epa.gov/Air/agmg/nlcd!.

o Converted from national ERDAS IMAGINE (IMG) files downloaded from MRLC
website

o US CONUS represented by 29 files, land area of files ranges from partial state (e.
California) to full EPA Region (e.g., Region 1), based area extent. Giodlé-F
could be on the order of 1 GB.) Land cover zipped with canopy and impervious
when available

o File boundaries overlap state boundaries to minimize issues at shared state
boundaries


ftp://newftp.epa.gov/Air/aqmg/nlcd/

<EPA

EPA FTP Server Inventory

Base Directory: ftp://newftp.epa.gov/agmg/nicd/

Subdirectory

Description

1992/ 1992 NLCD, partial/multistate coverage

2001/ 2001 NLCD, updated with 2016 NLCD release, partial/rmathite coverage
2001 201l1ed/ | 2001 NLCD (2011 edition), single state and 3x3 degree coverage
2006/ 2006 NLCD, updated with 2016 NLCD release, partial/rratlite coverage
2011/ 2011 NLCD, updated with 2016 NLCD release, partial/rathite coverage
2016/ 2016 NLCD, partial/multstate coverage

region_state jpgi

JPEG image files illustrating coverage of partial/msititeGeoTIFFs

10


ftp://newftp.epa.gov/aqmg/nlcd/

Remindex Use Met Tower Location

APer section 8.4.2 of Appendix Wurface characteristics input to AERMET
should be representative of the land cowrethe vicinity of the
meteorological datg I.e., the location of the meteorological tower for
measured data or the representative grid cell for prognostic data.

AWhen running AERSURFACE, input the coordinates of the meteorologic:
tower

A Should notuse AERSURFACE when using prognostic data



PRIMARY and SECONDARY Met S

AAERMET requires two sets of surface characteristics when utilizing both surfac
meteorological data collected from a sigpecific tower an NWS/FAA station
(I.e., airport).

ASimilar but different keywords in the AERMET control file identify the surface
characteristics as either the PRIMARY or SECONDARY

AWhen both sitespecific and NWS surface data are processed, thespiteific
meteorological tower is the PRIMARY site and NWS tower is the SECONDAR

AWhen only sitespecific or only NWS surface data are processed with AERMET,
the site processed is the PRIMARY site and only the keywords associated with
the PRIMARY site should be used in AERMET



<EPA

Defining Roughness Sectors



Defining Roughness Sectors

ASurface roughness length is calculated by AERSURFACE as an inverse distan
weighted geometric mean (land cover nearest tower has more influence)

AA common practice for defining roughness sectors when using AERSURFACE
v.13016 was to use 12 individual-86gree sectors starting ategrees
(l.e., 030, 3660, 60690, etc.)c may be sufficient for many sites

ATo refine roughnes&PA recommends useefined sectors based on changes in
land cover and/or land usaround the tower out to a 1 km radius

ASubjective process use professional judgement provide rationale

ADefine areas that are somewhat homogeneous, when possible, based on land
use/land cover

AConsider airport/norairport assignments when defining sectors

AMay need to initially define, then refine when designating as airport/agport
based on land use/land cover

14
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11.
12.
21.
22.

Changes in NLCD Categories

1992
Open Water
Perennial Ice/Snow
Low Intensity Residential
High Intensity Residential

23.

Commercial/Industrial/Transportation

31.
32.
Sl
41.
42.
43.
51.
61.
71.
81.
82.
83.
84.
85.
91.
92.

Bare/Rock/Sand/Clay
Quarries/Strip Mines/Gravel Pits
Transitional

Deciduous Forest
Evergreen Forest

Mixed Forest

Shrubland
Orchards/Vineyards/Other
Grassland/Herbaceous
Pasture/Hay

Row Crops

o

Small Grain{%  »
Fallow {

Urban/Recreational Grasses
Woody Wetlands
Emergent Herbaceous Wetlands

11.
12.

2001- 2016
Open Water
Perennial Ice/Snow

21.
22.
23.
24.

Developed, Open Space
Developed, Low Intensity
Developed, Medium Intensity
Developed, High Intensity

31.
41.
42.
43.
o1.
52.
71.
72.
73.
74.

Rock/Sand/Clay
Deciduous Forest
Evergreen Forest
Mixed Forest

Dwarf Scrub
Shrub/Scrub
Grassland/Herbaceous
Sedge/Herbaceous
Lichens

Moss

81.
82.

Pasture/Hay
Cultivated Crops

90.
95.

Woody Wetlands
Emergent Herbaceous Wetlands

Red = Omitted 2001
Blue = Added 2001
—1 = AP/NAP

15



<EPA Challenges with Land Cover Change

1992 2001-2016

Low intensity Residential: Nearly 100% lawn ~ D€veloped, Open Space:
A30% to 80% constructed materials. grassesr tree canopy-Mostly vegetatiorin form of lawn grasses.
A20% to 70 % vegetation. Scattered homes A< 20% impervious surfaces.
ASinglefamily housing units. AlLargelot singlefamily housing, parks, golf courses
High Intensity Residential: Developed, Low Intensity:
A80% to 100% constructed materials. AMix of constructed materials and vegetation.
A< 20% vegetation. A20% to 49% impervious surfaces.
AApartment complexes and row houses. ASinglefamily housing units.
Commercial/lndustrial/Transportation: Developed, Medium Intensity:
AAreas of infrastructure (e.g. roads, AMix of constructed materials and vegetation.

railroads, etc.) and all highly developed AB0% to 79% impervious surfaces.

areas not classified as High Intensity v ASinglefamily housing units.

Residential Subdivision Developed, High Intensity :

Apartments AHighly developed, where people live or work
Metro area  A80% to 100% impervious surfaces.
Parking lot AApartment complexes, row housasymmercial/industrial 15



<EPA Challenges with Land Cover Change

1992- RDU Urban/Recreational Grasses 2011- RDU Developed, Open Space

- 11 Open Water

|: 12 Perennial Ice/Snow

- 21 Low Intensity Residential

- 22 High Intensity Residential

- 23 Commercial/Industrial/Transportation
|:| 31 Bare Rock/Sand/Clay

[ | 32 Quarries/Strip Mines/Gravel Pits
- 33 Transitional Barren

- 41 Deciduous Forest

- 42 Evergreen Forest

[ ] 43 Mixed Forest
[ | 51 Shrubland

- 61 Orchards/Vineyards/Other
|:| 71 Grassland/Herbaceous

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space

[ 122 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity

[ 131 Barren Land (Rock/Sand/Clay)
77 41 Deciduous Forest

I 42 Evergreen Forest

[T7] 43 Mixed Forest

[ 51 Dwarf Scrub*

[ |52 Shrub/Scrub

[ |71 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[[173 Lichens*

|:| 81 Pasture/Hay [ 74 Moss*

I 52 Row Crops [ 181 Pasture/Hay

[ | 83 small Grains [ 82 Cultivated Crops
[ ] 84 Fallow [190 Woody Wetlands

- 85 Urban/Recreational Grasses - 95 Emergent Herbaceous Wetlands

I:l 91 Woody Wetlands
- 92 Emergent Herbaceous Wetlands

* Alaska only

L RGEsae

Commercial/lndustrial/Transportation Developed, High Intensity 17



wEPA Defining Roughness SectoBTR

1/20/2016 NLCD 2016

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space
[ 22 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
=131 Barren Land (Rock/Sand/Clay)
[ 41 Deciduous Forest

I 42 Evergreen Forest

[ ] 43 Mixed Forest

[ 51 Dwarf Scrub*

[ 152 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[7173 Lichens*

74 Moss*
[ 181 Pasture/Hay

I 82 Cultivated Crops
[ 190 Woody Wetlands
[ 95 Emergent Herbaceous Wetlands

* Alaska only

18



Roughness SectoBTR
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wEPA Defining Roughness SectoBTR

NLCD 2016 % Impervious % Tree Canopy




<EPA

Airport vs Norairport Sectors



< EPA Airport/Nonairport Sectors

A Characterize wind sectors individually as airport or nairport

A Affects roughness lookup values for:
o 1992 Comm/Trans/Industrial (23)
o 2001-:2016 Developed (224), Pasture Hay (81), and Cultivated Crops (82)

A Characterize based on land use within the sector rather than whether or not the met tower
IS physically located at an airport

A Important to judge what features in a sector would likely have substantial influence and their
relative roughness (Airport = lower roughness table values;Nigrort = higher roughness)

A Met tower could be located with substantial area of short grass and runway near and around
the tower, but one sector might include the terminal and may need to be considered non

airport to account for the higher roughness of the terminal -



wEPA Airport/Non-airport Sectors (2002016)

Surface Roughness (m) by Season*
Characterization

Land Use Considerations 1 2 3 4 5

Developedg Open Space (21)
Predominantly grass and impervious areas primarily paved areas

Airport 0.02 0.01 0.02 0.03 0.03

Developedc Open Space (21)

[ ' ildi : - ' .02 0.01 0.03 0.04 0.03
Park with mix of trees, grass, and buildings, and/or residential area Herrlreer

Developedg Low, Medium, High Intensity (224)
Impervious areas are predominantly flat paved or unpaved surfaces Airport 0.030.07 0.020.07 0.030.07 0.040.08 0.03-0.08
(e.g. runways, parking lots, roads)

Developedg Low, Medium, High Intensity (224)
Impervious areas substantial mix of buildings/structures and paved aree  Non-airport 0.070.70 0.050.70 0.090.70 0.1-0.70 0.09-0.70
(e.g. airport terminal, commercial structures, residential)

Pasture/Hay (81)Pastures for grazingshort/low growing grasses Airport 0.02 0.01 0.02 0.03 0.03
Pasture/Hay (81)Seed or hay crops Non-airport 0.02 0.01 0.03 0.15 0.15
Cultivated Crops (82%hort crops Airport 0.02 0.01 0.02 0.03 0.03
Cultivated Crops (82)all crops, vineyards, orchards Nonairport 0.03 0.014 0.04 0.20 0.20

* Seasons: 1Late autumn after frost and harvest; or winter with no snow)2inter with continuous snow on ground: 3ranstional spring with partial green coverage or short annuals;
4 - Midsummer with lush vegetation;-BAutumn with unharvested cropland
Developed Categories: Reported roughness values are only applied to Developed categories when % impervious and % tresaearolpyled from processmg



<EPA

1/20/2016

Airport/Non-air

NLCD 2016

port- BTR

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space
[ 22 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
[7131 Barren Land (Rock/Sand/Clay)
[ 41 Deciduous Forest

I 42 Evergreen Forest

[ ] 43 Mixed Forest

[ 51 Dwarf Scrub*

[ |52 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[7173 Lichens*

[ 74 Moss*
[ 181 Pasture/Hay

I 82 Cultivated Crops
[ 190 Woody Wetlands
[ 95 Emergent Herbaceous Wetlands

* Alaska only
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